Introduction
The zona pellucida contains a specific antigen(s) currently being investigated for immunocontraceptive purposes (Shivers, 1977) . The present report is a further assessment of the effect on fertility of passive immunization with antibodies against the zona. It differs significantly from previous reports by utilizing chromatographically purified gamma globulin prepared from antisera produced against isolated zonae and a passive immunization regimen involving spontaneous matings.
Materials and Methods
Eggs were obtained from Sch:ARS(CFl)f outbred mice following established procedures for inducing superovulation. Mechanically isolated zonae were prepared as previously described (Sacco & Palm, 1977) . The antiserum against the zonae was produced in 2 rabbits which received 2588 and 3200 zonae respectively (Vaitukaitis, Robbens, Nieschag & Ross, 1971 ).
Anti-zona activity was tested by observing the antibody-produced precipitate on the zona surface and/or by the indirect fluorescent antibody technique following published procedures (Sacco, 1977a, b) . Tissue specificity was verified by immunodiffusion methods involving 17 mouse tissues (Sacco, 1977a, b) and by immunofluorescent reaction against mouse cornea and cartilage (Sacco & Shivers, 1973) .
Antiserum (30 ml volumes) was rendered specific to mouse zonae by absorption with freezedried mouse plasma (30 mg/ml) and spleen (0-4 g/ml). The effectiveness of the absorptions was verified by double diffusion analyses. Gamma globulin fractions of absorbed antiserum were prepared by DEAE cellulose chromatography (Fahey & Terry, 1973 Fig. 4 ) in contrast to controls of which 100% immunized with saline and preimmune serum absorbed with plasma and spleen, and 75% immunized with unabsorbed preimmune serum became pregnant. Average litter sizes for control groups were 12-4, 11-8 and 11-7 fetuses respectively.
Ovarian eggs obtained at Days 16-18 of gestation from antibody-injected and spon¬ taneously mated mice possessed the zona precipitate. However, it no longer appeared uniform in density (PI. 1, Fig. 5 ) and the intensity of fluorescence also varied between zonae (PL 1, Fig. 6 ). Table 3 ). Zonae from ovarian eggs from hormonally primed mice all possessed uniformly dense zona precipitates and strong fluorescence. Table 3 demonstrates that the infertility produced by immunization with 2-5 mg anti-zona gamma globulin is temporary. From 6 immunized mice which failed to produce offspring following the first successful mating, 4 became pregnant and delivered normal offspring after a second mating.
Discussion
At some doses, purified anti-zona gamma globulin totally inhibits fertility in the mouse (Tables 1  and 2 ), thus confirming earlier reports (Jilek & Pavlok, 1975; Tsunoda & Sugie, 1977) in which less purified reagents were used.
The infertility is reversible (Table 3 ) with a single 2·5 mg dose being 100% effective for at least 11 days (Table 2 ) and, perhaps in some instances, as long as 33 days (Table 3 ). This duration of total infertility is comparable to that reported by others (Oikawa & Yanagimachi, 1975; Yanagimachi, Winkelhake & Nicolson, 1976) for the hamster.
The observations concerning variations in presence and intensity of the antibody-produced zona precipitate, on zonae obtained from the same mouse (PI. 1, Fig. 3 ) and after immunization with various doses of purified gamma globulin ( 
